Within the last 10 years, procedures were developed that facilitated the recovery of greater numbers and varieties of anaerobic bacteria than had been previously possible. These newer procedures rely upon the use of prereduced anaerobically sterilized (PRAS) solid media for primary isolation. Such PRAS media were used in the Hungate roll-tube technique as developed by Moore and his colleagues (3, 13) , at the Virginia Polytechnic Institute (VPI) Anaerobe Laboratory, or in petri plates maintained in the reduced state in anaerobic chambers (1, 4) . More precise identification of existing species and the recognition of new species were achieved by the use of gas-liquid chromatography (GLC) as developed by the VPI Anaerobe Laboratory (9) .
The majority of these techniques were used in laboratories devoted entirely to anaerobic bacteriology. Although the application of these newer methods has resulted in markedly improved recovery and identification of anaerobes (10) , many diagnostic laboratories have been reluctant or unable to adopt them because of the specialized training or equipment required.
Two findings led to the development of the present system. The first was the confirmation that the widely used GasPak anaerobic jar (Bioquest, Cockeysville, Md.) employing a disposable hydrogen gas generator and fresh catalyst could provide anaerobic conditions at least equivalent to evacuation-replacement jars or anaerobic chambers (15) . The second was the observation by Aranki et al. (1) and Freter (personal communication) that the addition of palladium to conventionally prepared and sterilized media permits subsequent reduction of the media by exposure to a reducing atmosphere for 24 h prior to use.
These findings led us to evaluate the possibility of using plates of such reducible media in GasPak jars as an alternative to previously developed systems. The present report describes a system in which clinical specimens to be cultured for anaerobes are planted on these reducible media and incubated in GasPak jars. Anaerobic isolates are identified by abbreviated systems relying upon GLC and a few commercially available media.
MATERIALS AND METHODS Selection and transport of specimens. The types of specimens to be cultured for anaerobes were carefully chosen. In general, specimens originating from body sites harboring normal commensal flora were not cultured anaerobically. Media. The basal agar used was Columbia agar base (7) modified by the omission of potassium phosphate and sodium carbonate, and the addition of cysteine hydrochloride (0.5 g/liter), palladium chloride (0.33 g/liter), dithiothreitol (0.1 g/liter), and vitamin K-hemin solution (4) . Anaerobic blood agar (anBAP) was prepared by adding 5% defibrinated sheep blood to the basal medium. Anaerobic CNA agar (anCNA) was prepared in the same manner as the anBAP with the addition of colistin and nalidixic acid (7) . Kanamycin-vancomycin agar (anKV) was prepared by adding 5% laked sheep blood, kanamycin (75 mg/liter), and vancomycin (7.5 mg/liter) to the basal agar (8) . Anaerobic lecithin-lactose agar (anLL) was prepared by substituting lactose for the glucose in the basal agar, and adding bromocresol purple, lecithin emulsion, neomycin sulfate, and sodium azide to the basal agar (6) . The vitamin K-hemin was omitted from this medium.
Prereduced anaerobically sterilized chopped meat glucose (PRAS-CMG; Scott Laboratories Inc., Providence, R. I.) was the only broth used for primary isolation and subculture. PRAS glucose, xylose, trehalose, rhamnose, maltose, mannitol, and esculin (all from Scott Laboratories Inc.), all containing resazurin indicator, were used for speciation. Tubes of conventionally prepared indole-nitrite broth, thiogel, SIM, and urea agar (all from Bioquest) were also used. Acid production was determined by immersing a strip of nitrazine paper, pH 4.5 to 7.5 (E.R. Squibb), into the carbohydrate broth after incubation for 18 to 24 h. Reactions of pH 5.5 or less were considered as indicative of acid production.
Preparation of media for use. Reducible agar plates were stored in plastic sleeves at room temperature for periods up to 4 weeks. Prior to use, plates were reduced for a minimum of 24 h by placing them in a GasPak jar together with an activated gas generator envelope and fresh catalyst, and then keeping them at room temperature. Tubes of PRAS-liquid media were supplied with tightly fitting rubber stoppers and contained oxygen-free gas.
Primary inoculation of specimens. In addition to the usual aerobic media, all specimens for anaerobic culture were inoculated onto an anBAP (Scott Laboratories), a biplate containing anKV and anCNA (Scott Laboratories), and into a tube of CMG. The anaerobic jar containing the reduced plates was 3 , Since specimens come to the laboratory on a random basis, it is necessary to maintain the plates anaerobically while removing one or more plates at a time for inoculation. This is accomplished by taking the original anaerobic jar, loosening the cover, and immediately connecting the jar to oxygen-free CO2. 4, Also, since plates will be inoculated on a random basis, a second empty anaerobic jar similarly connected to the oxygen-free CO2 gas with loose cover is placed on line and acts as a receptacle for inoculated specimens prior to incubation. 5, Once the receptacle is filled, the cover is tightened and the jar is placed in an incubator. connected to a source of oxygen-free gas (97% C0,-3%
H., passed through a Deoxo catalyst), and the lid was loosened. Plates were removed from this jar prior to inoculation, streaked with a conventional nichrome loop, and immediately placed in another vented GasPak jar connected to the oxygen-free gas. When this jar was filled with inoculated plates, a gas generator envelope was activated and inserted together with an anaerobic indicator strip, the lid was tightly clamped, and the jar was placed in the incubator. This procedure was adapted from one described by Martin (11) and is illustrated in Fig. 1 . Fresh catalyst was used with each anaerobic jar. Additional empty jars were connected to the oxygenfree gas supply and used to receive inoculated plates as needed. Inoculated tubes of CMG were kept in a wire rack in the incubator. Blood specimens were routinely inoculated into evacuated bottles containing modified Columbia broth (14) (Bioquest).
Work-up of cultures. Jars were opened after 48 h of incubation, and the primary anaerobic plates were inspected for colonies. Colonies were examined for red fluorescence in a dark room with a hand-held ultraviolet light (model SL 3660 Spectroline, Black Light Eastern Corp., Westbury, N.Y.). Isolated colonies were picked to a conventional blood agar plate and to a tube of CMG. These subcultures were incubated for 24 h; the blood agar plate was incubated aerobically in 5 to 10% CO2. Subcultures that grew on the aerobic BAP were assumed to be aerobes. If there was no growth on the BAP, the corresponding tube of CMG was Gram stained and examined to determine morphology, Gram reaction, and purity. Gram stains were also prepared from the primary CMG. If large grampositive or sporeforming rods were seen, subcultures were made to plates of anBAP and anLL, and a conventional BAP was incubated aerobically. Subcultures of the primary CMG were also made to anBAP if no colonies were seen on the primary anaerobic plates, and a single morphologic form was seen on the smear. If multiple forms were seen, subcultures were also made to anKV and anCNA.
Identification of isolates. follows (see Fig. 2 or 3 ). Gram-negative 'rods: A presumptive report of Bacteroides could be made at this time, and the CMG culture was used to inoculate glucose, esculin, trehalose, indole-nitrate tubes, and the antibiotic susceptibility plate, and was extracted for GLC as described below (see Fig. 4 and Table 4 ). Gram-positive rods: CMG cultures were examined for spores and motility and extracted for GLC. Esculin, arabinose, and indole-nitrate were inoculated if necessary (see Fig. 2 and Tables 2, 3 , and 4). Cocci: A catalase test was performed on gram-positive cocci as described by Holdeman and Moore (9) . GLC. The GLC procedure used was essentially that given in the VPI Anaerobe Manual (9) . For the ether extraction, 2 ml of the CMG culture was acidified with 3 drops of 50% sulfuric acid and extracted with 1 ml of diethyl ether: The tube was centrifuged for 5 min at top speed in a clinical centrifuge, and the bottom (aqueous) layer was frozen in an alcohol-dry ice bath. The ether layer was removed to a small test tube, and a half volume of anhydrous sodium or magnesium sulfate was added. The extract was ready for injection into the column after standing for 5 min at 4 to 6 C.
When necessary, methylation was accomplished by adding 2 ml of methanol to 1 ml of the CMG culture. The extract was acidified with 12 drops of 50% sulfuric acid and kept at room temperature overnight. A 1-ml amount of water and 0.5-ml amount of chloroform were added, and the contents of the tube were thoroughly mixed and centrifuged for 5 min as described above. The upper layer and interface were removed by aspiration and discarded, and the lower layer was injected into the column.
The GLC equipment used was the Dohrmann model AnaBac gas chromatograph (Envirotech Corp., Mountain View, Calif.). Twenty microliters of either extract was injected into the column. The VPI Anaerobe Manual (9) should be consulted for details of GLC interpretation.
Antibiotic susceptibility testing. The inoculum was a pure undiluted 24-h CMG culture. AnBAP plates were inoculated with cotton swabs that had been dipped into the CMG culture. Antibiotic disks Fusobacterium were markedly increased when the anBAP were exposed to the anaerobic atmosphere before inoculation. Recovery of anaerobes. The anaerobes recovered from blood cultures are listed in Table  5 . Anaerobes comprised 11% of all isolates recovered from blood. Table 6 lists the anaerobic isolates recovered from abscesses, wounds, and body fluids other than blood. Table 7 indicates the improved efficiency of recovery of anaerobes with the new system. The overall recovery of anaerobes increased from 12.7 to 27.4%. The marked increase in wounds showing no growth is attributed to the careful selection of specimens for anaerobic culture; superficial wounds are not cultured anaerobically.
Antibiotic susceptibility testing. Bacteroides species were the only organisms routinely tested for their antibiotic susceptibility. Table 8 shows the susceptibilities of the Bacteroides isolates.
DISCUSSION
The importance of selecting the specimens on which anaerobic culture is performed cannot be overemphasized. Failure to do so will invariably result in the laboratory being overwhelmed with recovering and identifying anaerobes representing the normal commensal flora. Efforts to explain to the clinician the reasons for excluding, from anaerobic culture, specimens that normally contain anaerobic commensals usually result in improved specimen collection and cooperation.
Barry et al. (2) and Sutter et al. (16) have reported the adequacy of transport media for recovery of anaerobes from clinical material. Our decision to use transport media instead of gassed-out tubes was mediated by several factors: namely, transport medium was already in use in our institution, and the clinical staff was familiar with it; the ever-present communication difficulties inherent in a large institution made misuse of the gassed-out tube a distinct probability; and, perhaps most important, the clinician is not required to consider the possibility of anaerobic organisms when taking the culture.
The benefit of including reducing agents such It is also apparent that manipulations such as inoculating plates or picking colonies can be done in the air without significant loss of viability if these procedures are not prolonged and the plates are promptly returned to an oxygen-free atmosphere. Although Moore (13) found nichrome wire loops unsuitable for transferring fastidious anaerobes, we used loops of this material throughout the study without apparent deleterious effects.
We acknowledge the theoretical desirability of complete speciation of all anaerobic isolates. However, practical considerations related to work loads within the laboratory, and clinical requirements influenced us to make distinct compromises in this regard. The anaerobic cocci were not routinely speciated. Only the more commonly occurring Bacteroides isolates were speciated, and the subspecies epithets were substituted for the species in order to avoid the use of trinomials repugnant to both our computer and house staff. We have used the Center for Disease Control and VPI manuals (4, 9) as the sources for identification criteria.
We recognize the value of the roll-tube system, particularly in the isolation of fastidious or extremely oxygen-sensitive organisms, and we note that such anaerobes have not been isolated with the system described here. Nevertheless, we suggest that the roll-tube system is not readily adaptable to a high-volume clinical laboratory.
The system described here does not require elaborate equipment, extensive additional as dithiothreitol in solid media for recovering the fastidious C. novyi B was described by Moore (12 aThe old system consisted of placing specimens on conventional blood agar, KV, and LL plates and incubating them in GasPak jars. A tube of conventional chopped meat broth was also inoculated. 
